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Morphometric analysis on bone formation effect of -TCP and rhBMP-2 in rabbit mandible

Kyu-Nam Kim, Jung-Eun Yang, Jea-Won Jang, Balaraman Sasikala, Wang Beng, II-Kyu Kim
Department of Oral and Maxillofacial surgery, College of Medicine, Inha University, Incheon, Korea

Introduction: This study was to assess the effectiveness of new bone formation and regeneration by using a rhBMFGP asda carrier in rab-

bits mandible.

Materials and Methods: The mandibles of 36 rabbits were exposed and cortical bone was penetrated for this study. The experimental subjects were
divided into 3 groups each 12 rabbits ; control group, experimental group 1, and experimental group 2. Control groudéwdtsiedf déthout any

treatment, in the experimental grouggITCP only was grafted, and in the experimental group 2, rhBMP-2 soaRetldR was grafted.

The rabbits were sacrificed after 1, 2, 3, 4, 6, and 8weeks, and new bone formation area was examined and measuredhfitethenarglgualita-

tive analysis with light, fluorescent and polarized microscopy.

Results: In the experimental group 1, new bone formation from the adjacent host bone was made by osteoconduction, and in thel @xpapmenta

2, direct new bone formation by osteoinduction of rhBMP-2 as well as new bone formation by osteocondg:dtoR wfere observed.

Conclusion: rhBMP-2 of experimental group 2 is very effective in the bone formation in early 2weeks and bone remodelling from 3weeks.
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A Bone morphogenetic protei) o] &3 &1 Fo|t}’s BMP . S4CHAF 2l Hhed
19653 Urist7} &3l 27| AoA] F645 SHo] g&
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N9 BEE FRE FYS 2T U GFHBMPE  HFFES AZ 30kgl 99 36l o ALF $A 7
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Fig. 1. Circular defect form in rabbit’ s mandible.

E7]9] SH1BOIA] -TCPS} maMP-22] SHY B0 THE HEISEY o7

A& IAB L, 5% E kgl 5A7F &3 E AA et
of Zudt thg, HEH L= stetZ 9 =3 T (transverse
i 2 3pm FAZE ZZA, hematoxylin and

o
eosin (H-Ep.2 A4t it 28k dAn| A sl A %2 4]
€ 2Ag AFAD, YA 29 Felol =g AFE Hrl
£ o] &3}l Spot advanced pro-
gram @3*/\ JE)o =2 Az &3S (Fig. 2) =
o, A1 E A2, 4] Epjo A 2 Ao 2F &
Fol =& A2l A o 2ot Hu) A AR 1008 &
A Y& 4N At AZs9goH, 1000 &
o]E AFZI 9] H 7]+ 1.160 mmx 0.880 mm (1.0208 mtno]
Ao, 7 FF 2] 16308 (F)okol M A F& 24
Image Pro Plus 4 &2 1% & o] &3lo] &alo]= ARRl
A Az 224 4 94 SHL F28s 7o

_‘,-\

(O

To 87 diFgEe 4F ¥ "
73 BA L 9sto], A 3F A calcein blu& 3 S
Aom, HE3] B A S 915t 3F 9} 85 20t Y
o atotE s Hold § AxH AR 5%
2l %

=i,

e}

o
e

-

— 2

5 }
Gt g4H 23 dH S metyl methacrylateﬂ] 11 oﬂ ul)
&tof 37.5Col A 3047+ AstAgl 5, Ax4 A7)
(Crystal cutter/diamond wheel; Maruto Co, Japans} <=
o] 3 vhy wako 2 Auksle] 300m A7) Ao 7
A&k, 7322 k7] (Grinding machine, Maruto Co,
Japang Al&-3le] 100pme] dHO 2 29 & P
20-30pm7kA] Avtsto] 24 & ﬂ~aﬂﬁﬂﬂﬁﬁﬂ

2
o2
=
>,
~
N“
Hﬂ
i
=3
=
iU
K3
!
filo
=
e
)
i)
HU
ﬂ

I ﬂllm
ol

TCP Tooth
Buccal 48
) et N Y v EAE s ~
SadiiS
:’ 3 “’.
o U' b
L] 17
- 14 Y
o Q¥ | | ; i ?
' I v ¥ o .
’ ? ;,) P = -
\ - “‘ ..... - a .- o
| Ao - g 1
s n
‘s ‘@' n&‘;@ o
J Lingual

Fig. 2. Photomicrographs of the histological section seen by
light microscopy. (original magnification x10)
(TCP: B-tricalcium phosphate)
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Fig. 3. Photomicrographs of decalcified specimen.(H&E
staining) A. Experimental group 1, 2 weeks. (original mag-
nification x200) B. Experimental group 2, 2 weeks. (original
magnification x200)

(TCP: B-tricalcium phosphate)
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Fig. 4. Photomicrographs of decalcified specimen.(H&E
staining) A. Experimental group 1, 6 weeks. (original mag-
nification x200) B. Experimental group 2, 6 weeks. (original
magnification x200)

(TCP: B-tricalcium phosphate)
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Fig. 5. Quantitative analysis of bone formation at
TCP/rhBMP-2 grafts.
(H&E staining. original magnification x100, 4 weeks)
Boundary of new bone formation were marked and calcu-
lated with Image Pro Plus 4.0.(A1-A10)
(TCP: B-tricalcium phosphate, rhBMP-2: recombinant
human bone morphogenetic protein-2)

(osteoidp] A o] GalA dojubes AS AEET F U
t}.(Figs. 8, 9)
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Fig. 6. Quantitative analysis of bone formation at control group (defect only), TCP grafts only and TCP/rhBMP-2 grafts. (H&E

staining, original magnification x100)

(TCP: B-tricalcium phosphate, rhnBMP-2: recombinant human bone morphogenetic protein-2)
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Table 3. Quantitative analysis of bone formation area

(Unit; %, 1/1.0208 mr)

Control group Experimental group 1 Experimental group 2
(n=16) (n=16) (n=16)
1 Wks 0 0 0
2 Wks 0 1.29:0.9% 11.291.04%
(0.01321+0.00915) (0.11525%0.01065)
4 Wks 15.04-2.18% 19.28-2.95% 28.2:3.79%
(0.1535#-0.02223) (0.19683 0.03009) (0.2878& 0.03869)
6 Wks 22.73:2.38% 29.873.52% 42.48-3.18%
(0.23205+0.02433) (0.30494 0.03590) (0.433680.03247)

New bone area
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Fig. 7. Quantitative analysis of bone formation at control
group (defect only), f-TCP grafts only and f-TCP/rhBMP-2
grafts.

(TCP: B-tricalcium phosphate, rhBMP-2: recombinant
human bone morphogenetic protein-2)
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Table 4. Comparative analysis of inter-group differences

(Unit: times)
Cont. vs Exp.1 Cont. vs Exp.2 Exp.1 vs Exp.2
2 Wks - - 8.72
4 Wks 1.28 1.87 1.46
6 Wks 131 1.87 1.42

(Cont.; control group, Exp.1; experimental group 1, Exp.2; experi-
mental group 2)

Table 5. Quantitative analysis of inter-group bone formation

area (Unit; mn?, %)
Cont. vs Exp.1 Cont. vs Exp.2 Exp.1 vs Exp.2

2 Wks 0.01321 (1.3) 0.11525 (11.3)  0.10204 (10.0)

4 Wks 0.04326 (4.3) 0.13431 (13.2) 0.09105 ( 8.9)

6 Wks 0.07289 (7.1) 0.20163 (19.8)  0.12874 (12.6)

(Cont.; control group, Exp.1; experimental group 1, Exp.2; experi-

mental group 2)

Difference of inter - group bone formation area

(%; X 100)
Unit Area (1.0208 m#)
V.o &
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(osteogenesisy F:=8 Olt BMP2] Zx7} 2 2 3t}
BMP= 294 w222 ol WAl glomA B
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New bone TCP
Fluorescence line

Fig. 8. Photomicrographs of undecalcified specimen. (original magnification x100) A. Experimental group 2, 8
weeks. (Villanueva bone stain) B. Experimental group 2, 8 weeks. (fluorescence light)
(TCP: B-tricalcium phosphate)
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Villanueva x 100 Fluorescence x 100 Villanueva x 100 Fluorescence x 100

Fig. 9. Comparison of Villanueva bone stain and fluorescence light microscopic photographs of undecalcified
specimen at control group (defect only), TCP grafts only and TCP/rhBMP-2 grafts.
(TCP: B-tricalcium phosphate, rhBMP-2: recombinant human bone morphogenetic protein-2)
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Mature bone

Immature bone
TCP (Lamellar bone)

Fig. 10. Photomicrographs of undecalcified specimen. (original magnification x100)
A. Experimental group 2, 8 weeks. (Villanueva bone stain) B. Experimental group 2, 8 weeks. (polarizing light)
(TCP: B-tricalcium phosphate)

ey
Villanueva x 100 Polarizing x 100 Villanueva x 100 Polarizing x 100
Fig. 11. Comparison of Villanueva bone stain and polarizing light microscopic photographs of undecalcified specimen at

control group (defect only), TCP grafts only and TCP/rhBMP-2 grafts.
(TCP: B-tricalcium phosphate, rhBMP-2: recombinant human bone morphogenetic protein-2)
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